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(57) Abstract 

The invention relates 
to low-energy houses and 
building parts (floor, tier of 
beams, external and internal 
walls, roof /ceiling) for the 
same. One has aimed at 
avoiding use of advanced 
technique and expensive 
equipment, so that the build- 
ing parts (1,2, 3,4,5,5', 6, 7) 
themselves effect solar ener- 
gy catching, transport and 
storage. Thus, a building 
part according to the inven- 
tion will comprise two chan- 
nel systems (e.g. 9, 10; 9', 
10'; 13, 14; 13', 14') for air 
or other gaseous heat-carry- 
ing medium and a heat-accu- 
mulating layer, e.g. of con- 
crete, so that the respective 
building part in mounted 
condition will exhibit an up- 
per and a lower respectively 
an outer and an inner chan- 
nel system. 
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TEMPERATURE REGULATION OF VARIOUS BUILDING PARTS OF HOUSES 

This invention relates to temperature regulation of various 
building parts of houses and is closer defined in the 
preamble of the following claim 1. Under the term house 
building parts fall i.a., but not exclusively, floors on 
ground (basement floors) , story-separating tiers of beams 

(pavements) , external and internal walls as well as roof 

(ceiling and external roof construction) . 

In a temperature regulation system according to the 
invention, sun energy and/or earth heat/cool are utilized 
for heating or cooling, respectively, one or more of the 
above-mentioned house building parts. The relatively high 
temperature of the earth heat during the winter is, thus, 
suitably utilized for heating purposes in the winter time 
and its relatively low temperature in the summer for cooling 
purposes . 

The house building parts according to the invention are to 
be formed with a view to facilitate industrial element 
making, they shall exhibit good static strength properties, 
allow great architectonic freedom of choice, as well as 
exhibiting great flexibility combined with an optimal 
resource utilization. 

According to one aspect of the present invention, a complete 
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sun energy/ earth heat-utilizating house has been provided, 
comprising all, or most of said building parts which are 
: formed for partly accumulate energy, partly to function as 
a channel system for conveying hot/ cold air to other 
building parts to be heated or cooled, respectively . 
According to another aspect some building parts formed in 
accordance with the present invention may be used in 
combination with more conventionally formed building 
components and/ or elements in order to allocate the 
combination certain properties, e.g. heat in combination 
with floor. 

Socalled air-based sun heat plants represents known 
technology which has been practiced with a good result from 
a pure heating technical point of view. Sun-energy houses 
distinguish themselves disadvahtageously from an 
architectonic point of view, and the use of e.g. separate 
glass rooms for catching sun energy represents an obvious 
deficiency reducing the area to be occupied by the 
inhabitants. The socalled low-energy houses suffer from the 
same deficiencies and disadvantages. 

Common to all known sun energy-utilizing house buildings is 
the use of advanced heat pumps which are complex in 
construction and function as well as expensive to procure. 
Existing heat pump constructions have also a very limited 
useful life. Heat storages in such energy houses consist 
often of water tanks, stone embarkments, salt layers and the 
like. Only very seldom the building parts themselves are 
used as heat storages. 

Known materials, components and systems for the purpose 
concerned are i.a. transparent "insulation materials, window 
constructions having an optimal k-value , combined heating 
and ventilating systems, advanced control systems, sun- 
cell-operated systems, new thermical heat storing materials 
and energy^-ef f icient technical equipment. 



WO 92/17664 



3 

Storage of heat in floor is e.g. described in SE patent 
specification No. 196,3 03, which discloses a system which 
gives a good insulation against the ground by means of a 
thick overlying concrete layer wherein helical-folded 
channels, socalled spiropipes, for the circulation of hot 
air are arranged. Here, the heat medium is hot air, and the 
concrete layer or floor constitutes the heat storage. 

SE patent applications Nos. 8903732-9 and 9002969-5 disclose 
tiers of beams comprising crossing currugated plates with 
overlying concrete layer. The crossing cavities of the the 
corrugated plates form a suitable channel system for 
circulation and transport of air or other gaseous heat- 
carrying medium, the overlying concrete layer acting as heat 
storage. Within the concrete or below the crossing 
corrugated plates extend channels in the form of said 
spiropipes the task of which is to convey newly heated air 
to the edges of the house before the air is conducted in 
between the crossing corrugated plates. 

From NO laying-out publication No. 150.736 an element system 
is known, comprising two parallel plates with intermediate 
distancers, between which channels are formed for the 
guidance of air or other gas in one direction. One can 
achieve the same effect by deleting the distancers and use at 
least one corrugated plate. By using such elements or 
building parts as floor or tier of beams in a house, this 
known system aims at providing a rapid temperature regulation 
of the overlying room through an optimal direct heat transfer 
i.e. without a previous storage of the heat. 

other known temperature regulation systems for house 
buildings comprise conventional heating through heating 
panels, heat cables and water-based pipe systems in floor, 
radiant heat from ceiling and/or pre-heated ventilation air. 

As far as building parts for houses generally are concerned, 
these are substantially constructed in a conventional way, 
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i.e. mainly with their primary task in view. Building parts 
for roof and external. walls are to be tight to wind and 
weather, exhibit the necessary strength properties with 
regard to pressure, tension and bending moment as well as 
having a nature satisfying the requirements to sound and 
heat insulation. The primary task for floor on ground 
(basement floor) comprises vapour density against ground, 
strength and stiffness as well as satisfactory insulating 
properties. For story-separating tiers of beams and internal 
walls, the primary function comprises room-separating 
properties, strength, rigidity, sound and heat insulating 
properties as well as fire-resistant nature. All these 
conventional building parts for houses may comprise 
constituents of wood, concrete, light weight concrete, metal 
(especially steel and aluminium), etc., as well as 
combinations thereof. 

When socalled energy-houses generally are concerned (houses 
having solar cell panels, glass rooms, heat storages, heat 
pumps, heat transfer channel systems and temperature 
regulation, etc.), these are substantially more expensive 
than conventional houses having the same dimensions; this in 
spite of the fact that many of the building parts included 
in energy-houses are more or less conventional in their 
construction. The main reason for energy-houses generally 
being much more expensive than ordinary houses is the use of 
advanced technique comprising heat pumps , complex control 
systems, etc., as well as heat storing systems not 
constituting an integral part of the inhabitable area of the 
house building itself, i. a. socalled external glass rooms, 
sun-catching systems, etc. Sun energy-houses must often be 
allocated a particular architecture, which by many is 
considered to be less attacti-ve. Use of said advanced 
technique also involve a high risk for functional errors, 
operational disturbances and so forth, causing high 
maintenance and replacement costs. 

None of the known sun energy-houses and associated systems 
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have up to now reached a state wherein they may be 
considered fit for production in an industrial scale and 
commercialization. 

Therefore, according to the present invention, one has aimed 
at eliminating or substantially reducing the above-mentioned 
disadvantages, deficiencies and limitation of use in prior 
art technique at the field concerned. This object is 
according to the invention to be effected through the use of 
new house building parts which individually and particularly 
in suitable combinations, in addition to their general 
functions and without inter f erring detrimentally or 
vitiating on these functions, without or without noticeable 
price increase, are to exhibit properties promoting 
catching, transfer and storage of thermal energy. A 
temperature regulating system according to the present- 
invention shall further comprise house building parts which, 
at least, have the same architectonic flexibility as quite 
ordinary components for the same purpose. It represents an 
obvious advantage with the invention, but not a binding 
presupposition for the successful practical execution 
thereof, that all house building parts (floor on ground 
(basement floor) , story-separating tiers of beams 
(pavement) , external and internal walls as well as ceiling/ 
roof construction) exhibit the same general construction, 
which should prove the best criterion for a rational 
industrial production. 

In accordance with the invention, said objects are realized 
through the features appearing from the following claims. 

According to the invention, all building parts are to be 
incorporated as an integral plaift of the house construction 
and are presupposed to fulfil all their primary functions as 
well as additional functions. These additional functions 
will, of course, differ for external building parts (roof, 
external walls) on the one hand and internal building parts 
(inner walls, floor on ground, tier of beams) on the other 
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hand, in that normally only external wall/walls (dependent 
on the orientation in relation to north/south) and roof will 
be sun heat-catching. 

Normally, house building parts according to the invention 
will, thus, be formed such that they all have a heat storing 
capacity as well as comprising a channel system for the 
circulation and transport of air or other heat-carrying 
gaseous fluid, in that the outer building parts such as 
external walls and roof in addition will exhibit a 
sun-catching function . For external walls and roof the 
design and choice of materials preferably should be such 
that a minimum use of ordinary insulating materials is 
required. Thereby, the house building parts formed in 
accordance with the invention may be dimensioned with a 
thickness substantially corresponding to conventional 
building elements of the same category. 

In relation to a central core which may form the separating 
layer of the building part, it is suitable to form outer 
channel systems, which in relation to the invironment will 
form one external and one internal channel system. The 
external channel system may advantageously be utilized to 
make use of earth heat from a pipe system placed below 
frost-proof depth. The internal channel system may 
constitute an active heat storage. Also the internal walls 
may be built according to this principle. Also for floor on 
ground one may use two separate channel systems, namely an 
upper (inner) channel system and a lower (outer) channel 
system. Thereby, one may i.a. avoid to install helical- 
folded channels, spiropipes, which distinguish many previous 
systems. Likewise, according to the invention, one achieves 
a very large contact surf ace -for giving off heat/cold. In 
connection with sun energy-houses such a floor may 
advantageously be utilized as primary heat-accumulating body 
for sun energy. 



In relation to previously described SE patent applications 
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Nos. 88903732-9 and 9002969-5, corresponding corrugated 
plates are located with the corrugations orientated in the 
same direction, whereby is achieved a substantial static 
capacity improvement, simultaneously as the formwork 
operations before concrete casting are simplified, as well 
as some reinforcement is saved. Likewise, in relation to 
prior art technique, one avoids to use a large number of 
laterally extending plates. 

A sun energy house, possibly equipped with an earth heat- 
utilizing system, constructed from building parts according 
to the invention, will act as a large heat exchanger, 
wherein one, may renounce advanced technical extra equipment 
such as heat pumps, external glass rooms, etc. 

Examples of useful embodiments are further explained in the 
following, reference being made to the accompanying 
diagrammatical drawings, wherein: 

Figure 1 represents a principle sketch of a sun energy house 
having the possibility of earth heat-utilization, as seen in 
a cross-section parallel to the gable sides of the ridge 
roof house; 

Figures 2-6 show cross-sections through various building 
parts for the construction of the house according to figure 
1 or a similar house, in that: 

Figure 2 shows a building part which in the house is thought 
used as a floor upon ground (basement floor) ; 

Figure 3 shows a building part which in the house is thought 
used as story-separating tier of beams; 

Figure 4 shows a building part which is thought used as an 
external wall; 

Figure 5 shows a roof element; 
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Figure 6 shows an internal wall. 

Reference is first made to figure 1 Wherein the reference 
numeral 1. denotes an external wall at the sun side, 2 
denoting external roof at the sun side, while 3 and 4 
indicate a room- separating internal wall of the sub floor 
(or the basement) and a floor upon ground, respectively. 
Further, the reference numerals 5, 6 and 7 .denote tiers of 
beams (the uppermost is defined at 5*), roof at the shadow 
side and external wall at the shadow side, respectively. 

The separate building parts of figures 2-6 are given the 
same general reference numerals. 

Further, in figure 1 the reference numeral 8 denotes a. pipe 
system placed beneath frost-proof depth for the utilization 
of earth heat and having an air inlet 8' above ground level 
as well as an upwardly extending branch pipe 8" which will 
be properly heat insulated. Such a pipe system will usually 
be placed in a ditch located outside the foundation and may 
have a quite substantial extent. Air entering the air inlet 
8' may have a temperature of several minus degrees, but may 
be heated by means of the earth heat to about 5 °C before 
ascending into the branch pipe 8". 

9 and 9' denote an external air layer included in external 
wall 1 and roof 2, respectively, at the sun side, and which 
is intended to act as sun-catcher. Likewise, an air channel 

10 has been formed at the inner side of the house's sun 
side. The reference numerals 11,11' and 11" denote air 
channels for floor on ground and tier of beams, 
respectively. 12,12' ,13,13 ' and 14 , 14 • denote respectively 
air channels of internal wall", "external air channels at the 
shadow side and internal air channels. 

Reference is now made to figures 2-6, wherein the building 
parts shown have the following common components which all 
are through-going and extend parallel to the outer faces of 
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the respective building part: a) a concrete layer (denoted 
15a-15e, respectively) , b) a corrugated plate (denoted 16a- 
16e, respectively) of steel, aluminium, plastic or the like, 
c) a spacer element (denoted 17a-17e, respectively) and d) a 
further currugated plate (denoted 18a-18e, respectively) 
which may be identical with the first-mentioned corrugated 
plate as well as being orientated in the same direction as 
the latter (i.e. not crossing as in prior art technique). 

The reference numerals of the air layers/air channel systems 
of figure 1 have been transferred to figures 2-6. 

More specifically, figure 2 shows a building part which is 
thought used as floor 4 on ground, comprising the two 
mentioned corrugated plates 16a and 18a as well as the 
distance-maintaining element 17a. 19a denotes an insulation 
layer, usually expanded polystyrene, whilst 20a is a further 
distancer of plate element of any suitable material. 

The tier of beams according to figure 3 has a construction 
corresponding to figure 2 and common parts are indicated by 
similar reference numerals I6b-20b, in that 21b defines a 
ceiling plate of desired nature and appearance. 

Figure 4 shows a building part which is thought used as 
external wall, comprising corrugated plates, spacer element 
and concrete layer corresponding to figures 2 and 3, and 
wherein the reference numerals correspond, in that 22c and 
23c denote laths and insulation, whilst 24c indicates a wind 
sealing plate, e.g. a wood fibre plate. 25c and 26c indicate 
again laths and external clothing in the form of corrugated 
plates, wooden plates or the like. 27c, 28c, 29c denote 
respectively a lath, an* internal building plate, e.g. a 
plaster plate, and vertical reinforcement. 

The building part (the roof element) according to figure 5 
comprises the same corrugated plates and spacer element, 
16d,18d and 17d as in the preceding figures, in that 22d and 
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23d . indicate laths and insulation as in- f igures 3 and 4. 30d 
denotes a sub roof, e.g. of plywood, whilst .3 id and 32d 
indicate laths and 33d a roof coating, e.g. of corrugated 
steel or aluminium plates (preferably of the type which by 
appearance may resemble glazed roof tiles) or suitable types 
of roof coating onto which laths are intended to be nailed. 
34d indicates an internal lath and 35d a building or ceiling 
plate of suitable type, e.g. a plaster plate, whilst 29d 
indicates vertical reinforcement. 

Figure 6 shows a building part for houses and which is 
thought used as internal wall, and which in principle is 
constructed in the same manner as the building parts 
according to the preceding figures, i.e. comprising two 
corrugated plates 16e and 18e having an intermediate spacer 
and separating layer 17e of concrete. As in the embodiment 
of figure 5, the reference numerals 29e,34e and 35e 
respectively denote reinforcement, laths and building plate, 
e.g. a plaster plate. 

Again, reference is made to figure 1 wherein sun energy 
caught by the sun-radiated surfaces 9 and 9» of respectively 
external wall 1 and roof 2 at the sun side, in the form of 
heated air between the wind sealing plate 24 and external 
clothing 26c, respectively sub roof 30d and roof coating 33d 
is conducted within a separate pipe system by means of 
simple mechanical fans to a heat-accumulating body, a 

socalled heat storage, which primarily may consist of the 
concrete layer 15a in floor (figure 2) on ground and 
secondarily of the concrete layer 15b in tier of beams 5,5' 
(figure 3). When one assumes that sufficient heat energy has 
been accumulated within said building parts 4 and 5,5', the 
heat accumulation is continued -within the respective 
concrete layer 15c-15e in external wall 1,7 (figure 4), roof 
2,6 (figure 5) and internal walls 3 (figure 6). 



On sunny days, the external wall of roof surface of the 
house at the sun side receive a so large amount of heat 
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energy that the air immediately inwardly of the external 
wall and roof surface may be heated to about 80°C. The use 
of dark, e.g. black-coloured wall front and roofing 
materials 26c respectively 33d will favour the catching of 
the sun ray energy. This heated air is then conducted 
primarily to the building part 4 (the basement floor) and 
into the channel system thereof defined by the corrugated 
plate 18a and the insulation layer 19a, for then to be 
conducted further to the uppermost channel system defined by 
the corrugated plates 16a ,18a and the spacer elements 17a. 
Via the lower and upper air channel systems in floor on 
ground and tier of beams and the internal channel system in 
external walls and roof, as well as channel systems at 
either side of the internal walls, the air becomes 
distributed over the entire house building. The concrete 
layer 15a- 15e in the respective building parts may at any 
time function as heat-accumulating body. 

When the sun-heated air has passed through the channel 
systems in floor 4 on ground and a portion of the heat 
energy of the air has been caught and accumulated within the 
concrete layer 15a of the basement floor 4, figure 2, 
somewhat cooler air, e.g. through an insulated helical- 
folded channel, not shown, becomes conducted further to the 
tier of beams 5,5' , figure 3. Here, the air is conducted 
into the channel system between the corrugated plate 18b and 
the insulation layer 19b, for then to be conducted further 
between the corrugated plates 16b and 18b and the spacer 
elements 17b, in that some heat energy will be accumulated 
within the concrete layer 15b. The air is conducted further 
within registering channel systems in adjacent building 
parts, and provided that there still is heat energy to be 
extracted from the air after it has passed through the tier 
of beams 5,5' (it is then a question of air having a 
temperature higher than about 25°C) , this air is conducted 
further through an insulated pipe to e.g. the channel system 
14' in roof 6 at the shadow side. Thereafter, if the air 
still contains heat energy capable of being stored, this air 
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might be conducted into internal and/or external wall 3 
and/or 7 via registering channel systems. 

The earth heat-utilizing ground pipe system 8, 8', 8", wherein 
the rising pipe 8" leads upwards to the channel system 14 • 
of the roof 6 at the shadow side, may have a short branch 
pipe 8 » • • leading to the channel system 13 of the external 
wall 7 at the shadow side. Such branch pipes 8« » 1 are 
presupposed to be arranged at all sides of the house, and 
that rising pipes 8" lead to roof at two sides. 

It is presupposed that the air of this ground pipe's 
underground portion Will have a temperature of about 5°C 
summer as well as winter, so that air having passed through 
the ground pipe system in the summer, may be used for 
cooling purposes. Otherwise, this air which is heated in the 
winter (provided that the outdoor air has a lower 
temperature than 5°C) , is conducted into the external 
channel systems of the outer building parts, e.g. 6,7, and 
there cause an insulating effect improving the heat energy 
economy of the house. 
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Claims 

1. A building part for any type of building, but 
particularly for a low-energy house, and especially one 
having possibilties for solar energy utilization, comprising 
a channel system for the circulation of air or other gas as 
heat-carrying medium and at least one heat-accumulating 
layer (15a-15e), and wherein the building part comprises a 
further channel system separated from the first-mentioned 
channel system, said channel systems extending parallel to 
the main faces of the building part, such that in the 
bulding part f s position of use as floor (4) on ground, tier 
of beams (5,5') respectively wall (1,3,7) or roof/ ceiling 
(2,6), an upper and lower respectively an inner and outer 
channel system result, and wherein the two channel systems 
each is formed by a corrugated plate (I6a-I6e, I8a-I8e) and 
the heat-accumulating layer (15a-l5e) preferably consists of 
concrete, characterized in that the 
corrugated plates (16a~16e, 18a-18e) are orientated with the 
corrugations in the same direction, and that the corrugated 
plates are attached to intermediate spacer elements (17a- 
17e) . 

2. A building part as set forth in claim 1 and intended used 
as floor (4) on ground respectively as tier of beams (5,5»), 
characterized in that the heat-accumulating 
layer (15a; 15b) forms one main face of the building part, so 
that the two channel systems are situated at the same side 
of the heat-accumulating layer (I5a;l5b). 

3. A building part as set forth in claim 1 and intended used 
as internal wall (3), external wall (1,7) or roof/ceiling 
(2,6), c h a r a c ± e*r i z e d in that the heat- 
accumulating layer (I5c;l5d;l5e) is situated between the two 
channel systems . 

4. A building, especially a low-energy house, 
characterized in that it is constructed from 
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building parts according to one or more of the preceding 
claims. 

5. A building, especially a low-energy house as set forth in 
claim 4, ch a r a c t e r i z e d i n that one or more 
of the channel systems thereof is/are coupled to a pipe 
system (a-a' 1 ') which is partly digged into the ground 
beneath frost-proof depth. 
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